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Epidemiology of Gynecologic
Cancers
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Disease-oriented texts often include a chapter on epidemiology necologic oncolog3, has led to better opportunities for preven-
or etiology, which is considered perfunctory if the book is used tion, screening, and insights into basic mechanisms of disease

'_ by therapists whose daily practice is rarely influenced by these con- than for any other subspecialty concerned with cancer. This
siderations. This is not the case for physicians who treat patients chapter is written with the aim of clarifying how epidemiology
with gynecologic cancers, because they have frequent opportu- is an integral part of the effort to reduce the morbiditT and mor-
nities to interpret epidemiologic findings and make observations tality from cancer in women.
of etiologic importance. Moreover, public health measures based

-_ on epidemiologic findings influencegynecologic practice perhaps
more than any other clinical discipline. In particular, epidemio- EPIDEMIOLOGIC CONCEPTS
logic data are critical for the prevention and treatment of cervical
and endometrial cancers. In discussing the epidemiology of gynecologic cancers, results are

From the observation 150 years ago of the rarity of cervical summarized using the concept of relativer/sk, a measure of asso-
cancer in nuns to the most recent follow-up studies of type- ciarion between a select factor and the occurrence of a particular
specific human papillomavirus infection, the cause, natural his- cancer. These risks are considered relative because they refer to a
tory, and prevention of this disease have focused on sexual prac- risk compared with a standard, usually individuals who are not
rices and suspect infectious agents. Screening interventions based exposed to a particular factor. A relative risk of 2.0 indicates that
on natural history studies have fundamentally altered the usual an exposed individual has twice the risk of someone without ex-
presentation of this disease, and as more information about pre- posure to this factor, and a relative risk of 0.5 indicates a risk half
ceding infectious processes becomes available, even more radical that of a nonexposed individual. Another way of expressing these
changes in presentation and management are probable, risks is that there is a 100% increase or a 50% decrease in risk,

The probable estrogenic cause of endometrial cancer was respectively.
proposed by etiologically oriented gynecologists decades before Often times, attempts are made to assess the confidence one
its demonstration by epidemiologists. Unfortunately, this did not can have that these risks represent truth, because in any epide-
prevent the largest epidemic of iatrogenic cancer (i.e., endome- miologic study there is some measure of statistical uncertainty. A
trial cancer caused by estrogen replacement therapy) in recorded common way of expressing the range over which the relative risk
history. The resurgent interest in replacement therapy, effects of could vary is the 95% confidence interval, which indicates the
progestins added to this regimen, and associated risk-benefit variation observed in 95 of 100 random samples of the popula-
questions are certain to link the epidemiologist and the gyne- tion. If the lower limit (or upper limit in the case of reduced risk)
cologist for the foreseeable future. The unexpected iatrogenic of the confidence interval exceeds (or is less than) a relative risk
chemoprevention of endometrial and ovarian cancer through of 1.0, the associated relative risk is considered statistically sig-
oral contraception has similarly thrust the two disciplines to- nificant, or equivalent to a P value less than 0.05. Although the
gether around issues ranging from basic biology to risk-benefit relative risk is our best estimate of magnitude of an association,
assessments, the confidence interval gives the range over which we are 95%

The rich tradition of the mingling of epidemiology and gy- confident that the true relative risk lies, given the variability in

a
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" estimates due to chance alone. With increases in the numbers of unconfounded by other known risk factors. However, a problem

individuals in the sample population, the influence of chance be- for all epidemiologic studies is that confounding effects can only
comes less, and the 95% confidence interval becomes more nar- be evaluated for factors for which data have been collected. Thus,

row around the point estimate of relative risk. results must be cautiously interpreted, especially in deciphering

Relative risks are derived from two types of epidemiologic cause and effect relationships. In assessing whether an association
studies: prospective studies or retrospective studies (also called is causal, a variety of measures are used to determine the proba-
case-control studies). In prospective studies, a population is ini- bility to which true biologic relationships may exist. These in-
tially defined on the basis of exposure to a factor (e.g., meno- elude the magnitude of the relative risk observed; the occurrence
pausal estrogens). The population is followed over time to de- of dose-response relationships; concordance of results with other
termine the incidence of disease among those exposed. This studies; and existence of readily defined biologic mechanisms for
incidence is compared with that in a comparable nonexposed observed associations.
group. Without this specific information, comparisons are often

made with rates of disease in the general population. The relative

risk compares the incidence of disease in the exposed and unex- ENDOMETRIAL CANCER
posed groups.

Retrospective studies define populations on the basis of disease Demographic Patterns
rather than exposure. In an endometrial cancer stud},, patients
with endometrial cancer are identified, and their previous expo- Cancer of the endometrium is the most common invasive gyne-
sures to potential risk factors, which are determined through in- cologic cancer and the fourth most frequently diagnosed cancer
terviews, review of medical records, or other means, are corn- among American women today. An estimated 33,000 new cases
pared with those of a similar group of nondiseased women, were diagnosed in the United States in 1991. 4 The average an-
These studies can usually be conducted more quickly than pro- nual age-adjusted (1970 U.S. standard) incidence from the Sur-
spective studies and can collect more information about potential veillance, Epidemiology and End Results (SEER) program, a
risk factors, but it is important that appropriate groups are cho- cancer reporting system involving approximately 10% of U.S.
sen for comparison and that associations do not merely reflect residents, was 21.2 per 100,000 women for t987; the corre-
the influence of selective recall by diseased patients, sponding age-adjusted mortality rate between 1984 and 1987

Prospective studies have the advantage of being able to ex- was 1.9 per 100,000 women, reflecting the relatively good prog-
amine relationships with a variety of diseases, but they are usually nosis for this cancer. The 5-year survival rate is approximately
limited by the number of cases studied and by available informa- 85%, with a 92% survival rate for those diagnosed at an early
tion for potential risk factors. This presents problems in deter- stage. In 1991, it was calculated that approximately 4000 deaths
mining the independence of potential risk factors, because the from endometrial cancer occurred. 4
goal of epidemiologic research is to derive unconfounded esti- Endometrial cancer rates are highest in North America and
mates of risk associated with a particular factor. For example, in Northern Europe; intermediate in Israel, Southern Europe, and
determining the relationship of oral contraceptives and number Latin America; and low in Asia and Africa. ,6, The disease is rare
of births to the risk of endometrial cancer, attempts must be before the age of 45, but the risk rises sharply among women in
made to control for the influence of each factor, because both are their late forties to middle sixties. The age-adjusted incidence for
associated with each other and with the risk of disease. Attempts whites is approximately twice as high as for nonwhites, with rea-
to examine the independence of effects can be achieved through sons for the discrepancy remaining largely undefined (Fig. 1-1).
statistical stratification or modeling of the data, which enable ad- Within the last several decades in the United States, a dramatic
justed estimates of relative risk to be derived, change in the incidence pattern for endometrial cancer has oc-

This chapter highlights associations derived from method- curred, characterized by a marked increase that peaked about
ologically sound studies and presents estimates of risk that are 1975 (Fig. 1-2). _26._3-_Considerable evidence has linked this rise
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Age in Years FIGURE 1-1. Age-specific incidence ofendometrial
cancer by race. (Data from the Surveillance, Epidemi-

White _ Blacks ology, and End Results Program, 1987.)
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FIGURE 1-2. Incidenceand mortali_ trendsamongU.S. white • Mor-lalib/-US
females for cancer of the corpus uteri. 5GA, five geographic , _ , , , , , ,
areas. (Data from the Surveillance, Epidemiology, and End Results 1945 _ 1955 1960 1965 1970 1975 1980 1985
Program.) YEAR

and fall with the widespread use of estrogen replacement therapy may become hyperplastic). Another factor that may be important
in the late 1960s and early 1970s. due to its effect on the amount of free estrogens is the level of

Temporal changes in endometrial cancer rates may be af- serum sex hormone-binding globulin, which has been found to
fected by several factors: the use of exogenous estrogens, hyster- be lower in nulliparous than in parous women. '°
ectomy rates (i.e., decreased number of women with uteri), the Several studies found an excess of menstrual irregularities

i: proportion of older women in the population (i.e., 75% of cases associated with the development ofendometrial cancer. Amenor-
are diagnosed after 50 years of age), and changes in the preva- rhea leading to physician consultation was associated with a sub-
lence of specific risk factors (e.g., obesity, nulliparity). 2s3Recent stantial excess risk of endometrial cancer in young women. _

:i reports show a continued decline in endometrial cancer incidence Wynder and others 24snoted an association of endometrial can-
: rates since 1979, despite an upswing in the use of menopausal cer risk with hea_ menstrual bleeding and premenstrual breast

estrogens to prevent osteoporosis and cardiovascular disease) TM swelling.
• This may reflect the increased use since 1980 of progestins with Early ages at menarche were related to elevated risk for

estrogen replacement to offset the adverse effects of unopposed endometrial cancer in several studies, although associations have
estrogens, generally been rather weak and trends inconsistent. 69.96.'_6`'4s,n°

Several studies found stronger effects of age at menarche
among younger women, although this has not been consistently

Reproductive and Menstrual Risk Factors demonstrated.9_,.6._ss

A recognized risk factor for endometrial cancer is nulliparity. The extent to which these relationships reflect increased ex-
Most studies demonstrate a threefold or greater excess risk for posure to ovarian hormones or other correlates of early menarche

! nulliparous than for parous women. 69,96a°sa2°In most of these (e.g., increased body weight) is unresolved.
studies, the risk of endometrial cancer was found to decrease Most studies have indicated that the age at menopause

with increasing parity. There is some evidence that this effect is directly related to the risk of developing endometrial can-
may be more pronounced among premenopausal women. 96,.3s cer. 69,H6,24sAbout 70% of all women diagnosed with endometrial
Unlike breast cancer, the age at which a woman has her first cancer are postmenopausal. Most studies support the estimate of
liveborn child does not appear to relate to endometrial cancer MacMahon*'9 that there is a 2.4-fold greater risk associated with
risk.69,96.1_6,_3sIn addition, breast feeding has not generally been natural menopause after the age of 52 than before age 49. El-
related to endometrial cancer risk. 69,"_2_s wood and others _ hypothesized that the effect of late age at

It is possible that the association of nulliparity with elevated menopause on risk may reflect prolonged exposure of the uterus

i risk for endometrial cancer may reflect prolonged periods of in- to estrogen stimulation in the presence of anovulatory (proges- .
fertility. The hypothesis that infertility is a risk factor for endo- terone deficient) cycles. The interrelationships among menstrual
metrial cancer is supported by studies showing higher risks for factors, age, and weight are complex, and the biologic mecha-

i,_ married nu/liparous women than for unmarried women. 69,1'6In nisms of these variables operating in the pathogenesis of endo-

w:: two studies that specifically evaluated infertility as a risk fac- metrial cancer are subject to substantial speculation.
tor for endometrial cancer, one found a nonsignificant eleva-

tion in risk, and the other found a 3.5-fold increase in risk for Hormones
_ women who reported an inability to get pregnant for 3 or more

years'_'_2° ENDOGENOUS HORMONES
Several biologic alterations linked to infertility have been

i , associated with endometrial cancer risk, including anovulatory An excess endometrial cancer risk among young women has
_: menstrual cycles (prolonged exposure to estrogens without suf- been noted for two conditions associated with abnormally high es-
I ficient progesterone); high serum levels of androstenedione (i.e., trogen levels: Stein-Leventhal syndrome and estrogen-producing

excess z_-4 is available for conversion to estrone); and the absence ovarian tumors. _°,72,_Compared with controls, women with en-

_ of monthly sloughing of the endometrial lining (residual tissue dometrial cancer have elevated levels of serum estrone and an-
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drostenedione, and in one study, these relationships persisted af- representation of estrogen users in the case series and resulting
ter adjustment for body mass.9 in a falselyinflated riskassociatedwith estrogen use. As evidence

for this, Horwitz and Feinstein*°Scited the decline in risk within
POSTMENOPAUSAL EXOGENOUS HORMONES 1 to 2 yearsafter cessation of estrogen use and the fact that estro-

The relationship between exogenous hormones and risk of gen use is most strongly associated with low-grade, minimallyinvasive lesions.
endometrial cancer has received considerable attention. Many
studies found that any use of estrogen replacement therapy is To demonstrate this bias empirically, Horwitz and Fein-
associated with a 2-fold to 12-fold elevation in risk of endome- stein 10sconducted a case-controlstudy using an alternativecon-

trol series consisting of women admitted tbr a dilatation and cu-
trial cancer,s,s°,'°3,1_6`'_5.i'8,2°°,_°s,234In most investigations, the in- rettage or a hysterectomy. A twofold relative risk was found forcreased risk was not observed unless the drugs were used for at
least 2 to 3 years, and longer use of estrogens was generally as- estrogen use when this group was compared with endometrial
sociated with higher risk."°,*°8a_0,234The highest relative risks have cancer cases, but a more conventional control group yielded aratio of 12. However, this selection of a gynecologic control
been observed after 10 years of use, reaching relative risksof ap- group, which is itself related to estrogen use, biased relative risksproximately 10 to 20, although it is not clear whether there is any
additional increaseafter 15 years.2_ In most studies, cessation of toward a finding of no association. Another argument against
use appears to be associated with a relatively rapid decrease in detection bias derives from findings by Hulka and others'°8 that
risk, although severalstudies suggest that elevated risksmay con- estrogen use was not associated with uterine bleeding in either
tinue for some time after discontinuation. 108,116A48.21_).234There is cancer cases or a gynecologic control group, but only among

some evidence that risk increases with estrogen dose, although dilatation and curettage controls, suggesting that the conven-
tional design offers a more valid comparison. Detection bias

this association has not been consistently observed. _,80,.o.,.6,,,s.14s could explain associations with estrogen use only ifa sizable por-The observation that risk is higher for continuous than for cyclic
administration has not been confirmed in all studies,s,i°8`|_s,_4_,2_ tion of endometrial cancer remains undiagnosed, but a necropsy

study showed that this Percentage is extremely small: _ More-Assessment of effects of specific types of hormone prepara-
over, if the association was simply the result of estrogens induc-tions on endometrial cancer risk has been limited because most

American women have been treated with the conjugated estro- ing bleeding in asymptomatic women, it would be unrelated to
gen Premarin. Although there is evidence that nonconjugated duration of use or Perhaps more prominent in short-term users,
estrogens, such as diethylstilbestrol (DES), increase risk, there is but the association with endometrial cancer is strongest for long-
some suggestion that the effects of conjugated estrogens may be term users. For these reasons, it seems improbable that detection

bias can explain the observed associations of estrogen use with
somewhat stronger than those of other estrogens, including es- endometrial cancer.
tradiol, saTsA few studies indicate elevated risks associated with

use of either injectable estrogens or vaginal hormone creams.8°,__ Progesterone has been shown to produce regressive changes
In addition, young women with gonadal dysgenesis (Turner's in endometrial hyperplasia, a presumed precursor of endometrial
syndrome) treated with DES experience an excess risk of endo- cancer.'73 Recently, there has been widespread enthusiasm for
metrial cancer._,_39 combining estrogen therapy with progestins to combat carcino-

The associations of risk with estrogen replacement therapy genic effects. There have been lower rates of endometrial hyper-
are strongest among women who are thin, nondiabetic, and nor- plasia among women receiving combined therapy than for those

receiving estrogens alone.23sThe effect of combined therapy on
motensive: *,"_l_s,2°sThese findings suggest that estrogen me- the occurrence ofendometrial cancer remains less clear. Gambrell

tabolism differs in these groups of women or that risk is already and others 78found that estrogen-progesterone users were at a
high enough in obese, hypertensive, or diabetic women that ex- lower risk of endometrial cancer than untreated women. How-
posure to exogenous estrogens has only a small additional effect.

An interesting observation is that tumors associated with es- ever, the subjects were not randomized to treatment groups and
trogen use generally demonstrate favorable characteristics, in- the results were not adjusted for age or other recognized endome-
eluding earlier stage at diagnosis, lower grade, and fewer in- trial cancer risk factors. In three series of patients treated with ex-
stances of myometrial invasion.S,_o,|os,_,_,_,s.|"_Estrogen users also ogenous estrogens, no cases of adenocarcinoma occurred among
tend to be younger at diagnosis than patients who have not used women who also received added progestins, s_,88,'63A Swedish
estrogens, and the tumors are more frequently accompanied by study found that a two- to threefold excess risk associated with
hyperplasia or adenomyosis._,2°3Although these observations estrogens alone appeared to be counteracted by the addition of a
may indicate that some advanced endometrial hyperplasias are progestin? 7sBecause most estrogen usage in this cohort con-
being diagnosed as endometrial carcinomas, several studies and sisted of estradiol, further studies are needed to address whether

similar advantages of added progestins apply to the more corn-
pathologic reviews have shown that the association of estrogen mon usage of conjugated estrogens in the United States.
with endometrial cancer persists,s,_°8,n6Although the estrogen-
associated risk is highest for early-stage cancers, the elevated risks ORAL CONTRACEPTIVES
also Pertain to later-stage disease._9°,_c°Thus, misclassification of
endometrial cancer probably accounts for only a small portion of Further evidence for the role of exogenous hormones in the
the elevation in risk associated with estrogen use. pathogenesis of endometrial cancer derives from studies that

_,_: Despite considerable evidence linking estrogen use to an in- evaluated the effects of oral contraceptives. These studies dem-
creased risk of endometrial cancer, several investigators have ex- onstrated significantly higher risks in users of sequential oral con-
pressed skepticism about the association. The major concern, traceptives (i.e., containing a high dose of estrogen and a weak
suggested to be aform of detection bias, postulates that estrogen- progestin) and significantly lower risks of endometrial cancer in
induced bleeding leads to a diagnosis of cancer among women women using estrogen-progestin combination pills.
who would otherwise remain asymptomatic, causing an over- With respect to sequential oral contraceptives, severalstudies
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have shown that women who used Oracon, a sequential prepa- in Western diets,s_Armstrong and Doll 8demonstrated a strong
ration that employed dimethisterone (weak progestogen) with a correlation between a country's total fat intake and endometrial
large dose of a potent estrogen (ethinyl estradiol) had substan- cancer incidence.
tiaUyelevated risks of endometrial cancer._,232The risk associated Preliminary results from a case-control study of dietary in-
with the use of other sequential oral contraceptives remains un- take (24-hour recall) and endometrial cancer risk showed that
clear, mainly because these drugs are no longer marketed, protein and total fat intake did not differ between study groups;

In contrast, users of combination oral contraceptives have however, carbohydrate intake and total energy (kcal) were higher
been found to experience approximately half the risk of nonusers, among cancer cases than controls.6These data suggest that excess
and long-term users in most studies experience even further re- calories may be more important than fat in the development of

! ductions in risk._2,9_._°7,-3,-6.2a2Kaufman and others "3 showed endometrial cancer. However, a study by La Vecchia and oth-
that the reduced risk persisted for at least 5 years after discon- ers'2° found a significant positive trend in risk with increasing fat
tinuation, but Weiss and Sayvetz232found that the protective ef- consumption, although no information was collected on total
feet waned within 3 years. In one study, the greatest reduction calorie intake.
in risk was associated with high-progestin-dose pills, although Studies of vegetarians provide evidence that dietary factors
this was not confirmed in another study. 96,_07In several studies, may affect endometrial cancer risk through modifications in hor-
the protective effect of the pill appears greatest among nullipa- mone metabolism. 6,7Thus, postmenopausal vegetarian women
rous women. "2_9_In other studies, the protection has been limited have been found to have lower urinary levels of estriol and total

t to nonobese women or those who have not been exposed to non- estrogens, lower plasma prolactin levels, and higher serum values
contraceptive estrogens.9"_232 of sex hormone-binding globulin than nonvegetarians. These

patterns could not be attributed to differences in body weight.
In one study, women who reported regular use of alcoholic

Obesity beverages were at approximately a 45% reduced risk ofendome-

Obesity is a well-recognized risk factor for endometrial cancer, trial cancer, with the effect most pronounced among overweight
with as much as 25% of the disease possibly explained by this women, suggesting that alcohol may exert a protective effect by

228

• factor._,'08,_6,J29.14s.2a2Very heavy,women appear to have dispro- attenuating endogenous estrogen levels. In another study, how-
portionately high risks. Wynder and others 2,sreported aninefold ever, alcohol consumption was related to a nonsignificant ele-
excessrisk for women 51 or more pounds above average weight, vation in risk, emphasizing the need for further evaluation of
Although studies have demonstrated significant positive trends the relationship between alcohol consumption and endometrial
of endometrial cancer with both weight and various measures cancer._2°
of obesity, including Quetelefs index (weight/height2), height

has not been consistently associated with risk. Obesity appears Medical Conditions
to affect both premenopausal and postmenopausal endometrial
cancer."_'135 Diabetics have elevated risks of endometrial cancer, which may

Blitzer and others 2°found a positive association between en- reflect their higher serum levels of estrone. 69,*°s,.2°,_49,22°It is un-
dometrial cancer and adolescent obesity, and hypothesized that clear, however, whether the association with diabetes is indepen-
long-standing obesity is a more important risk factor than adult dent of the correlated effects of age or obesity. In one study, an
weight. Wynder and others, '4showever, found that risk increased association with diabetes persisted after adjustment for weight
with weight at ages 50 to 59 years within each category of re- and socioeconomic status, but it was restricted to recent diabetes
ported weight at ages 25 to 29. Endometrial cancer patients were diagnoses, suggesting the influence of detection bias._ Studies

!! heavier than average at both ages and gained more weight over have not usually classifieddiabetics according to type.
time. Henderson and others 9_found that weight at age 18 was Hypertension has also been associated with endometrial
strongly associated with risk, although adjustment for current cancer, but the relationship has not been confirmed in all stud-
weight substantially reduced risk estimates. These studies suggest ies."9,i°s,_29,_,2"sPositive findings may be partially explained by
that later adult weight may be the most important risk factor, the correlation of hypertension with other factors, but at least

Recent interest has focused on determining whether the dis- one investigation found that the association between high blood
tribution of body fat predicts endometrial cancer risk. Austin and pressure and endometrial cancer persisted even after obesity had
others 9 found a positive independent effect of a high ratio of been taken into account.69
subcapular to triceps skinfold fat, a measure comparing central to A relationship between arthritis and endometrial cancer, ob-
peripheral obesity, and Elliott and others 66reported that women served in one study, wasnot confirmed in another.tO,H_Several stud-
with high ratios of waist to hip circumferences or those with ies have suggested a relationship of endometrial cancer risk with
more upper body fat were at increased risk. Folsom and others, TM either previous thyroid disorders or gallbladder disease.*°s,_4s.24s
however, found no effect of waist-to-hip or trunk-to-limb ratios The extent to which these relationships reflect correlated effects
after adjustment for total body mass. of obesity remains unclear.

Dietary Factors Other Risk Factors

Despite the fact that obesity has been consistently related to en- Women of upper socioeconomic status have been reported to be
dometrial cancer, few epidemiologic studies have evaluated the at higher risk of endometrial cancer._.l_ Findings related to so-
etiologic role of diet. Geographic differences in disease rates (i.e., cioeconomic status may be partially explained by other endome-
high rates in Western and low rates in Eastern societies) suggest trial cancer risk factors correlated with affluence (e.g., overnutri-
that nutrition has a role, especially the high content of animal fat tion or use of estrogen replacement therapy).
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A reduced risk of endometrial cancer among smokers has suggested (Fig. 1-3). The "carcinogen" is estrogen, particularly
been reported, with current smokers having approximately half estrogen not tightly bound to plasma protein and therefore more
the risk of nonsmokers. '_,_s9.'4°,2°9,2'4,22°In most of these stud- available for tissue binding. Progesterone blocks the carcinogenic
ies, a gradient of decreasing risk with increasing amounts smoked effect of estrogen on the endometrium. Functional ovarian tu-
has been observed. Cigarette smoking has been linked to an mors, the Stein-Leventhal syndrome, late menopause, and ad-
earlier age at natural menopause in some populations and to ministration of exogenous estrogens and sequential oral contra-
alterations in endogenous estrogens, which may explain the in- ceptives produce higher levels of estrogen exposure without the
verse relationship between smoking and endometrial cancer, es- compensator), effects of progesterone. Obesita, could also con-
pecially given findings that reduced risk associated with long- tribute in a variety of ways. _°.... Adipose tissue is the primary
term smoking is more pronounced in postmenopausal than site for conversion ofandrostenedione (A-4)to estrone, the pri-
premenopausal women. 's0 Several reports have found that the re- mary source for estrogen after menopause. Obesity is associated
duced risk associated with smoking is most apparent in high-risk with higher conversion rates and/or elevated plasma levels of es-
women, including obese patients and those exposed to exoge- trogen. In addition, obesiq, is related to lower levels of sex hor-
nous estrogens. '39._°° mone-binding globulin and more frequent anovulatory men-

strual cycles (less progesterone). Vegetarianism is associated with

Carcinogenesis lower plasma estrogen levels, presumably on the basis of the
relationship of diet composition to estrogen metabolism. The

Epidemiologic, clinical, and laboratory data clearly show an in- beneficial effects of combination oral contraceptives and cyclic
fluence of ovarian hormones on endometrial cancer risk. Estro- progestins added to hormone replacement therapy presumably
gen is a potent growth-stimulating agent for endometrial tissue operate through the antiestrogen effects of progesterone. The pe-
and has been shown to induce hyperplasia. Conversel); proges- culiar age incidence patterns for endometrial cancer (i.e., ex-
terone blocks estrogen-mediated growth and converts prolifera- tremely rare under age 45, followed by a rapid and progressive
tive endometrium to secretory endometrium. Although the role rise from ages 45 to 60) could also reflect the waning influence
of hyperplasia in the pathogenesis of endometrial cancer is un- of progesterone. Nulliparity, hypertension, diabetes, and race
clear, it is generally believed that most endometrial cancers evolve may yet be added to this unifying scheme as our knowledge of
through successive stages of hyperplasia, with adenomatous hy- endocrinology increases.
perplasia an early structural alteration. Thus, the biologically an- Although there are several identified risk factors for endo-
tagonistic effects of estrogen and progesterone on proliferation metrial cancer (Table 1-1), important gaps in our knowledge
appear to be centrally involved in the epidemiology of endome- (Fig. 1-3) inhibit a full understanding of the proposed carcino-
trial cancer. 78.8_ genic process. We need to understand the influence of when in a

A unified theory of how risk factors for endometrial cancer woman's life obesity matters most; the influence of weight loss;
might operate through one common hormonal pathway has been whether the number of adipo_,tes, their fat composition, or
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TABLE 1-1. OVARIAN CANCER
Risk Factors for Endometrial Cancer

Estimated Demographic Patterns

Relative Approximately 1 in 70 American women will develop ovarian
Factors Influencing Risk Risk* cancer during their lifetimes, with this cancer accounting for 4%

of all cancers in women. The average annual age-adjusted inci-
Older ages 2- 3

I dence for all SEER areas during 1987 was 13.7 per 100,000
Residency in North America, Northern Europe 3-18 women, and an estimated 20,700 new cases of ovarian cancer

Higher levelsof education or income 1.5-2 were diagnosed in the United States in 1991.' A relative survival
White race 2 rate of 85% can be achieved if ovarian cancer is diagnosed early,
Nulliparity 3 but unfortunately the disease is usually not detected until it has
Histo_ of infertility 2-3 reached an advanced stage, which imposes a high fatali D, rate. 4

Menstrual irregularities 2 The 5-year survival rate for ovarian cancer is approximately 38%,
Earl), ages at menarcbe 1.5-2 and the average annual age-adjusted mortality rate is 7.7 per

Late ages at natural menopause 2-3 100,000 women. Ovarian cancer ranks fourth as a cause of death

Long-term use or high dosages of menopausal among cancers in females; in 1990, an estimated 12,400 women
estrogens 10-20 in the United States died from ovarian cancer.'

Use of oral contraceptives 0.3-0.5 Ovarian cancer rates are high in North America and North-
i Obesity 2-5 ern Europe and low in Japan. _°_White females had considerably

higher rates of ovarian cancer than blacks (Fig. 1-4), but there is
Stein-Leventhal disease or estrogen-producing tumors >5 some evidence that this difference may be narrowing. _
Histories of diabetes, hypertension, gallbladder
disease, or thyroid disease 1.5- 3

Cigarette smoking 0.5 Reproductive Variables

*Relative risksdependon the study and referentgroup empl_,ed. Gravidity is associated with a decreased ovarian cancer
risk. 2',9s,''°,2" Compared with nulligravidous women, women
with a single pregnancy have a relative risk of 0.6 to 0.8, with
each additional pregnancy lowering risk by about 10% to 15%.

other factors determine peripheral conversion of androstenedi- This derives primarily from associations with number of full-term
one; and the precise hormonal mechanisms associated with vege- births, although in several studies, risk has also been found to
tarianism. Perhaps the most important gap is in understanding decrease with increasing number of incomplete pregnancies.
the basic mechanism of estrogen carcinogenesis. Are estrogens Some studies have reported an increased risk of ovarian can-
complete carcinogens? Are they classic "promoters," promoting cer associated with late ages at first pregnancy, but the inverse
already initiated cells, or do they operate by stimulating growth correlation between age at first pregnancy, and number of preg-
and offering greater opportunity for abnormal cells to arise or nancies makes it necessary to consider both effects simultane-
for carcinogens to act on vulnerable genetic material? The epi- ously. .3°In most studies that have adjusted effects of age at first
demiologic data are consistent with estrogens acting at a rela- pregnancy for number of pregnancies, no residual effect of age at
tively late stage of carcinogenesis. If this supports their position pregnancy persists. 9_,ms,"°,xSr,'64,224
as tumor promoters, no initiators of the process have yet been Most studies that have evaluated breastfeeding have not
identified, found it to be a risk factor for ovarian cancer, although several
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studies have shown some reduction in risk.2_'s,_s3However, Given the strong correlation ofendometrial cancer risk with es-
trends with months of breasffeeding have been lacking, al- trogen use, further evaluation of the effects of menopausal es-
though this may have been due to the lack of a strong corre- trogens on the risk of endometrioid ovarian tumors appears
lation between duration of breastfeeding and suppression of warranted.
o_aflation.

Whether the relationship of risk to pregnancy history re- Dietary Factorsfleets a hazardous role for infertility or a protective role for preg-
nancy, is unclear. Supporting a role tbr abnormal endocrine fac- International data correlating ovarian cancer incidence and per
tors are studies that have shown higher risks among infertile capita fat availability and the increased incidence of ovarian can-
women. 9s,"°,_47,_,237In the study of Booth and others, 2_sexually cer among Japanese migrants to the United States have stimu-
active, noncontracepting women who had not conceived for 10 lated interest in dietary factors. 8._There is some evidence that
or more years were at a sixfold excess risk compared with other obesity may be a risk factor for ovarian cancer, possibly produc-
women. Whittemore and colleagues237similarly found a high risk ing hyperestrogenism by peripheral conversion of androstenedi-
associated with nulliparity despite unprotected intercourse, es- one to estrone. '5 Follow-up studies provide some support for an
pecially in women with long periods of ovulatory experience, association of ovarian cancer risk with fat intake, although the
Further exploration of the relationship of specific hormonal results are not consistent. A follow-up study of Seventh Day Ad-
causes of infertility to ovarian cancer risk iswarranted, ventists, many of whom are ovolactovegetarians, showed a stan-

dardized mortality ratio of ovarian cancer of about 0.6 compared

Menstrual Factors and Gynecologic Surgery with the general population) 77Reporting the preliminary resultsof a 20-year follow-up study of 16,190 white Seven Day Ad-
Most studies demonstrated no significant effect of age at menar- ventists, Snowdon TM found that women who consumed high
che on the risk of ovarian cancer, although some indicated an amounts of eggs or fried food were at a threefold excess risk. It
increased risk associated with early menarche.21,45,7s,I°3,_47,2_Nu- was suggested that the use of fat in the process of frying, espe-
merous studies have noted a reduced risk of ovarian cancer asso- cially animal fat, was more important than the intake of eggs. *ss
ciated with hysterectomy.2_.s33s,93,-0._47.2_sThe apparent protective However, Kinlen "s found no reduction in ovarian cancer risk
effect has ranged from 30% to 40%, Hysterectomy could appear among nuns who completely or partially abstained from meat
to be protective simply because unilateral or bilateral oophorec- compared with other nulliparous women.
tomies were performed at the time of the hysterectomy, but stud- Case-control studies have also examined dietary factors. In
ies that have validated interview information about removal of one U.S. study, cancer patients consumed more whole milk, but-
ovaries against medical records have shown that the protective ter, animal fat, and saturated fat and less skimmed milk, marga-
effect persists for operations not involving the ovaries. The re- rine, vegetable fat, and unsaturated fat than controls. _sSupport-
duced risk associated with hysterectomy may reflect the oppor- ing these findings, La Vecchia and others TM found significantly
tunity for visualization and removal of abnormal ovaries during elevated risks among Italian women who reported frequent con-
surgery. This interpretation is supported by data from Weiss and sumpfion of meat, ham, and fats, especially butter. In addition,
Harlow, 229who found no reduced risk among women whose low risks were associated with consumption of fish, green vege-
hysterectomies occurred more than 5 years before diagnosis. An- tables, carrots, and wholemeal bread or pasta. Shu and col-
other possibility is that a hysterectomy compromises ovarian leagues_°' reported a significant dose-response relationship be-
function, possibly reducing blood supply to the ovaries.67 tween intake of fat from animal sources and risk of ovarian cancer

Late age at natural menopause has been related in some in Chinese women, but they found no association with plant fat.
studies to a slightly increased risk of ovarian cancer._'a'_ It is Total vegetables were also associated with reduced risk. Slattery
uncertain why the effect seen is so weak compared with the and others 2°7found no effect fromcalories, fat, protein, fiber, or
marked flattening in the age-specific incidence curves shortly af- vitamins A and C, but a significant reduction in risk was associ-
ter menopausalages. ated with high consumption of B-carotene. Similarly,Byers and

others "° found no effect of fat, but they observed a protective

Exo,_e_k¢ Horseflies effect fromvitamin A intake among women between 30 and 49
years of age. These studies suggest that further attention should

Many studies have shown a reduced risk of ovarian cancer asso- be focused on the role of dietary factors, particularly fats, caro-
ciated with the use of oral contraceptives. A reduction in risk is tenoids, and vitamins A and C.
apparent after only a few months usage, but the apparent protec- Recently, Cramer and others s2found a high risk of ovarian
tion is greatest among long-term users.2_,'_.4s,_ss,23_.2_.2_In one cancer associated with consumption of yogurt, cottage cheese,
study, the protective effect of long-term use (/> 10 years) reached and other lactose-rich dairy products. This association was re-
80%. _3The reduction in risk appears to persist for a number of stricted to women with low levels of galactose-1-phosphate uri-
years after discontinuation_l.,3.TM and applies to all histologic dyl transferase activity, an enzyme linked with hypergonado-
types of ovarian cancer.'3 tropic hypogonadism. These findings led to speculation that

Most studies that have examined the effect of menopausal lactose consumption may be an environmental risk factor and
estrogens on ovarian cancer risk have not supported an associ- transferase activity a genetic risk factor for ovarian cancer. AI-
ation. _._3`z_,_s,_°_."3.2`"However, in one study, a threefold excess though further support for this hypothesis derives from a signifi-

li risk of endometrioid ovarian cancers was associated with any use cant positive correlation between lactase persistence (i.e., ability

of menopausal estrogens. 23°This was not supported in an addi- to digest lactose after childhood) and ovarian cancer incidence in

li tional study, although only a few exposed caseswere involved."2 27 countries, additional analytic studies are needed.5_
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Host Fa_o_ TABLE 1-2.
Risk Factors for Ovarian Cancer

Familial clusters of ovarian cancer suggest a genetic component.
Several case-control studies have attempted to estimate the mag- Estimated
nitude of the genetic contribution, with the largest of these stud- Relative
ies showing relative risks of 3.6 and 2.9 associated with ovarian Factors InfluencingRisk Risk*

cancer in tint- and second-degree relatives, respectively.122._9s Olderages 3

' Other Risk Factors Residencyin NorthAmerica,Northern Europe 2-5
Higher levelsof educationor income 1.5-2

i Interest in a possible etiologic role of talc exposure derives from Whiterace 1.5

the histologic similarity of ovarian cancer to mesothelioma and Nulligravity 2-3
the chemical similarity of talc to asbestos, a known cause of me- Historyof infertiliq, 2-5
sothelioma. Four case-control studies reported an excess risk of Earlyagesat menarche 1.5
ovarian cancer associated with perineal exposure to talc, although
the lack of statistical significance of some of the findings and the Lateagesat naturalmenopause 1.5-2
absence of a relationship in most of these investigations with use History of a hysterectomy 0.5-0.7
of talc for diaphragm storage leads to questions about the bio- Useof oralcontraceptives 0.3-0.5

1 logic reality of the association,st,sg,92,238 Perinealtalcexposure 1.5-2
A history of mumps infection has been found to be a weak Femalerelativewithovariancancer 3-4

protective factor in several previous investigations, but the find- *Relativerisksdepend on thestudyand r_erent group employed.
ing of a poor correlation between mumps serology and recall i

history has raised questions about the validity of exposure infor-
mation, is7Cramer and Welchs4proposed that unapparent infec-

tion associated with ovulatory inhibition or risks associated withtions might result in oophoritis, oocyte depletion, and premature
ovarian failure, leading to an excess risk of ovarian cancer. How- "incessant ovulation." Three possible mechanisms have been pos-
ever, other studies failed to support this hypothesis.zg' tulated. An early suggestion based on the associations with parity

Smoking has not been related to ovarian cancer in most and infertility was that there is some unidentified abnormality
investigations, but some studies show slightly lower risks of in endocrine function that may dispose women to relative or
ovarian cancer among alcohol drinkers. _°,77,ss.gsAlthough it absolute infertility and ovarian cancer. "° The protection associ-
has been hypothesized that this may reflect the suppressive ef- ated with oral contraceptives seems unlikely to fit this hypothesis,
fects of alcohol on gonadotropin levels, other studies show no unless, in some improbable manner, their use induces an endo-
association between alcohol consumption and risk.°s,_3*Cof- crine milieu similar to that underlying fertility. A second Popu-
fee drinking, linked to an excess risk of ovarian cancer in sev- lar unifying hypothesis is that ovarian cancer is the result of ac-
eral studies, has not been confirmed as a risk factor in other cumulated exposure to circulating pituitary gonadotropins, s',2'2
investigations.9,,_33,_sg,2_9,238 Although this is consistent with the parity, menopause, and oral

A recent report linked exposure to triazine herbicides to an contraceptive associations, it does not explain the risks associated
elevated risk of ovarian cancer, an observation that requires fur- with clinical infertility, often associatedwith inadequate gonado-
ther confirmation. _s tropin levels. Another inconsistency is the lack of protection as-

sociated with the use of hormone replacement therapy for the

Carcinogenesis menopause, which also reduces gonadotropin levels. The thirdsuggested explanation relates to the biologic impact of ovulation
Much of the clinical and epidemiologic evidence concerning risk on the ovary. The cascade of epithelial events prompted by ovu-
factors for ovarian cancer implicates ovulatory activity. Condi- lation include minor trauma, a bathing of the surrounding tissue
tions associated with reduced ovulation (e.g., pregnancy, oral with estrogen-rich follicular fluid, and increased proliferation of
contraceptive use, early menopause) are associated with reduced epithelium, particularly near the point of ovulation, with result-
risk (Table 1-2). Even the weak evidence of reduced risk asso- ing inclusions into the ovarian parenchyma. It has been sug-
dated with lactation may be consistent with this synthesis, given gested that some or all of these events may lie on the causal path-
the lackof correlation of duration of breastfeeding with extent of way to ovarian cancer.7.,z47This theory is consistent with most of
suppression of ovulation. Some investigators have been so per- the endocrine-related risk factors except for the risks associated
suaded by this Potentially unifying hypothesis that they have with clinical infertility.
amalgamated all the risk factors that protect against ovulation Although no one theory is currently accepted, there are pos-
into a single index ("ovulatory age") and have found it to be a sibilities for testing the proposed hypotheses. Discriminating
significant predictor of ovarian cancer risk.4s,es,*°3,*s3However, in between the roles of voluntary and involuntary infertility in pro-
some instances this index, the period between menarche and ducing the associations with parity would be useful. Charac-
menopause minus periods of pregnancy and oral contraceptive terizing the specific reproductive abnormalities that are respon-
use, is less predictive of risk than the sum of its components as- sible for the link between clinical infertility and ovarian cancer
sessed independendy. This apparently results from variability in would be revealing. The possible relationship between increased
the effect of a year of ovulation inhibition, depending on the galactose consumption and decreased galactose-l-phosphate ur-
reason for such inhibition, idyl transferase activity and subsequent increased risk of ovarian

There are further questions about the mechanisms of protec- cancer noted in one study may operate through a mechanism of
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subclinical.hypergonadatrophic hypogonadism. Attempts to rep- Throughout the period of declining incidence, the rates
licate these findings could also contribute to elucidation of un- among blacks have remained about twice as high at all ages as
derlying mechanisms of carcinogenesis, among whites (Fig. 1-6). SEER data for 1987 indicate a two-

Attention to those associations not currently woven into one tbld difference in age-adjusted incidence for invasive cervical can-

of the unifying hypotheses are warranted. Of particular interest cer among blacks and whites. This differential, although previ-
is the consistently found but largely ignored finding of reduced ously observed for all ages, appears to be restricted now to older
ovarian cancer risk among those with prior uterine or fallopian women. Among blacks the age-specific incidence of cervical can-
tube surgery, predominantly hysterectomy and tubal ligation. AI- cer continues to rise, especially after 60 years of age, but among
though initially thought to be an artifact ofintraoperative screen- whites the rate plateaus after age 35, an unusual pattern of risk
ing, the accumulating evidence strongly argues against this. At- compared with other epithelial tumors. The incidence is also ap-
tention to the effects of hysterectomy on the ovary and the proximately two times higher for Hispanics and even higher for
hormonal milieu resulting from such surgery may yield impor- American Indians, but Asian groups experience rates similar to
tant information about ovarian carcinogenesis, whites. Racial differences also exist in survival experience, with

With the current enthusiasm for the chemoprevention of blacks having a 59% 5-year survival rate, compared with 67%
cancer, the availability of drugs that modulate gonadotropin among whites.

levels, and the specific nature of the gonadotropin-ovarian cancer At least some of the racial differences can be explained by
hypothesis, particular attention should also be given to robust strong inverse associations observed between cervical cancer rates
and timely opportunities to test this hypothesis, and socioeconomic indicators, such as education and income.

These relationships prevail among both whites and blacks. When
adjustment is made for socioeconomic differences, the excess risk

of cervical cancer among blacks is substantially reduced fromCERV/CAL CANCER
more than 70% to less than 30%. _°

There are distinct geographic patterns in the United States,
Demographic Patterns with high mortality rates scattered throughout the South, par-
An estimated 13,000 new cases of cervical cancer were diagnosed ticularly in Appalachia (Fig. 1-7). _s_This reflects the tendene 3, of
in the United States in 1991.' The average annual age-adjusted the disease to affect rural women in lower socioeconomic classes.
incidence in all SEER areas was 8.2 per 100,000 women for There is tremendous geographic variation in the occurrence
1987, with a corresponding age-adjusted mortality rate for the of invasive cervical cancer, with the highest rates reported from
years 1984 to 1987 of 3.1. The 5-year survival rate for cervical Latin America, where the risk is approximately six times that of
cancer is 67%, with the rate rising to 88% for cancers diagnosed U.S. whites, whose rates arc among the lowest in the world. Even
at early stages, lower rates have been reported for Jewish women in Israel._6'

Substantial decreases in the incidence of invasive cervical Although recent upturns in incidence and mortality rates
cancer have occurred over time in the United States (Fig. 1-5). among young women have been observed in a number ofcoun-
Among whites, the incidence per 100,000 women declined 75% tries, including Canada, Great Britain, New Zealand, and Austra-
from 32.6 in the late 1940s to 8.3 in 1983 and 1984. 62Mortality lia, similar increases have not been seen in the United States, pos-
rates among whites declined markedly during the 1960s and sibly because of the effectiveness of cytology screening programs,
1970s. Average decreases in incidence and mortality have been which may have counteracted anticipated increases from recent
about 4% per year. Although mortality and incidence rates have changes in risk factors. _3The only evidence of increased incidence
also declined among blacks, the decreasing mortality started later in the United States is for cervical adenocarcinomas among white
than among whites, women 35 to 54 years of age. _s
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FIGURE 1-5. Incidence and mortality trends among U.S. white
females for cancer of the ccn'ix uteri. 5GA, five geographicI I I I I I I I

1948 _ 1955 1960 1965 1970 1975 1980 1985 areas. (Data from the Surveillance, Epidcmiology. and End Results
Program.)
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FIGURE 1-6. Age-specificincidence ofinvasive can- Age in Years
i cer of the cen,ix uteri by race. (Data from the Surveil-

lance, Epidemiology, and End Results Program, 1987. ) Wh ite BIa cks

Cytologic Screening women in their twenties, carcinoma in situ in women 30 to 39

),ears old, and invasive cancer after the age of 40. Although many
Cervical cancer is believed to result from the progression of dysplasias tend to spontaneously regress, particularly the milder
milder epithelial abnormalities called dysplasia or cervical intra- grades, there is a definite tendency for progression over time.
epithelial neoplasia. A new cytologic classification system, which Thus, Stern and Neel) .... found that among women with cervical
combines clinically similar diagnoses into broad categories, in- dysplasia, 48% were still dysplastic 1 to 7 ),ears later, 40% had

,.; eluding low-grade and high-grade squamous intraepithelial le- regressed to normal_,, 11% had progressed to carcinoma in situ,
i sions, has also recently been proposed._s The gradient from the and 1% had progressed to invasive carcinoma. Hall and Waltony

milder to more severe grades ofneoplasia is characterized by in- in a 1- to 14-year follow-up study, reported a 29% progression
creasing nuclear atypia and failure of cellular differentiation in rate to carcinoma in situ after severe dysplasia. In a 1- to 3-year
progressively more superficial levels of epithelium, with carci- study, Richart and Baron _ found a progression rate of 20.3%.
noma in situ representing full-thickness abnormaliw. Peterson _7_observed a 33% progression rate from in situ disease

Support for a continuum of disease is provided by the ob- to invasive carcinoma after 9 ),ears among 127 women with un-
servation that cervical dysplasia is most often diagnosed among treated lesions.

"raiNHIGHEST10_,,SIGNIFHIGH i_NOTINHIGHEST1OP_.SIGNIFHIGH
_IN HIGHEST10_, NOTSlGNIFHIGH I;_SlGNIFLOW

FIGURE 1-7. Cervical cancer mortality rates among U.S. white females by state economic area, 1970-1980.
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The natural history of ccrvical lesions has been difficult to MALE PARTNER CONTRIBUTION

evaluate because of the curative effects of punch or cone biopsies
used to diagnose dysplasias. To circumvent this disruption of the Despite cxtensive evidence implicating sexual factors in the

cause of cervical cancer, there has been little attention given tonatural history, Kinlen and Spriggs '_9 traced women without
the contribution of the male parmcr. Geographic clusters of ccr-

clinical evidence of cancer but with class 4 or 5 Papanicolaou vical and penile cancers and elevated rates of cervical cancer
(Pap) smears who did not return within 2 ),ears for treatment.
After a mean interval of 5.2 years, only 19 of 52 women had among the wives of men with penile cancer first supported this

idea. 44.76.79,1_3.210A follow-up study showed that the wives of men
normal Pap smears or a biopsy that showed no lesion. Regression previously married to cervical cancer pataents had elevated rateswas confined to women younger than 40 at the time of the initial

of cervical neoplasia compared with control wives, n7 The mostsmear. In the remaining patients, dysplasia or carcinoma in situ
direct evidence for a male factor derives from studies in which

was found in 20, microinvasive cancer in 3, and invasive carci-
noma in 10. the sexual histories of husbands of cervical cancer patients have

been compared with those of control husbands?_.-< 2-_0In all ofBecause of the presumed continuum of cervical disease from
dysplasia to carcinoma in situ to invasive cancer, there is little these studies, the husbands of cancer patients reported signifi-

doubt that exfoliative cS_tolog3, or the Pap smear, a sensitive and cantly more sexual partners than husbands of the controls. Buck-
lev and others -_7observed that the husbands of affected women

inexpensive technique for detecting cervical cancer and its pre-
cursors, can have profound effects on morbidity and mortality, were also more likely to report prior venereal diseases, early

The eradication of precursor lesions has preceded significant de- sexual experiences, affairs during marriage, and visits to prosti-
dines in cervical cancer incidence and mortality in areas where tutes. In contrast, there appears to be no effect on risk of circum-

cision status of the male partner, although this is notoriously dif-screening has been widespread and prolonged, such as Kentucky
and British Columbia. 2._._rThe rates for cervical cancer have not de- ficult to evaluate epidemiologicalh,. 22.._,._,L.,_,

dined in regions or countries with limited screening programs. _s
Case-control studies have evaluated the role of screening in pre- SEXUALLy TRANSM1TI'EDAGENTS

venting invasive cervical cancer. Clarke and Anderson*_ fbund a The association of cervical neoplasia with sexual risk factors

relative risk of 0.4 associated with screening within the last 5 motivated the search for a venerealh, transmitted causative agent.
),ears, and La Vecchia and others'-*_ fbund a relative risk of 0.2 if Although the possible chemical carcinogenicity of semen and
the patient had been screened within 3 to 5 ),ears. In a Finnish sperm has been suggested, most attention has focused on infec-

study, even patients who had been screened more than 5 ),ears tious agents, particularly herpes simplex virus type 2 (HSV-2)
previously had a relative risk of 0.7 compared with those who and HPV. s°

had never been screened._" Laboratou studies have demonstrated that HSV-2 infection

can transform cells in culture and that HSV-2 proteins and inte-

Sexual and Reproductive Factors grated DNA can be found in some cervical cancersJ _ The epi-
demiologic evidence derives from serologic studies demonstrat-

Early studies revealed that the risk of cervical cancer is especially ing higher prevalence of antibody to HSV-2 among patients with
high among single women and those marrying at young ages, cervical neoplasia than among controls. This association has

but subsequent investigations targeted the risk to sexual behav- been documented in many geographic areas, using various assay
ior. 22-27"m.'s2`'8_,2'8In a number of case-control studies, risk has methods. Investigations ofinvasive cancer have generally yielded
been inversely related to age at first intercourse, with an approxi- higher risk estimates associated with HSV-2 antibodies than have

mately twofold differential between those with first intercourse studies of intraepithelial neoplasia.
before the age of 16 and after the age of 20, and directly related Research interest in the oncogenic potential of HSV-2 de-
to lifetime number of sexual partners. Several studies have shown dined after HSV-2 DNA and protein were not detected consis-
that the effect of age at first intercourse disappears after control tently in tumors and a large follow-up stud), of Czechoslovakian
for the number of sexual partners, although other studies have women failed to demonstrate a significantly increased risk ofcer-
shown independent effects for both factors. 27,9°,_°'-_36,20sMost in- vical neoplasia related to HSV-2 serolo D, at enrollment. =s How-
vestigations have failed to find any influence on risk of the fie- ever, the number of invasive cancers detected during this follow-

quency of intercourse after accounting for the effects of other up was small, limiting the statistical power of the findings.
sexual risk factors.=.27.m._sz.'"gm" Although it is possible that the serologic evidence of elevated

There is little evidence that age at menarche, age at meno- exposure to HSV-2 among cancer cases could represent an effect
pause, or character of menses affect the risk of cervical can- of disease or a noncausal association resulting from the correla-
cer. =2'27,m,'8_However, there is growing evidence to support an tion of HSV-2 with sexual activity, an etiologic role for HSV-2

increased risk associated with multiple births. 27.a3,,_,In one study has not been excluded. Nonetheless, most epidemiologic studies
in Latin America, a fourfold greater risk of invasive cervical can- are now focused on HPV. _2._

cer was associated with 12 or more births than for one or fewer Human papillomaviruses, double-stranded DNA viruses of

births, and the association persisted after adjustment for a varie D, approximately 8000 base pairs, form part of a family of papillo-
of socioeconomic and sexual factors? -_Possible explanations for maviruses that include wart viruses of cattle, cotton-tailed rab-

the association include cervical trauma during parturition and bits, deer, and horses. There are more than 60 types of HPV
hormonal or nutritional influences of pregnancy. Recent investi- known, with more identified each year. Types 1 and 2 cause deep
gations showing high detection rates of human papillomaviruses plantar warts and common skin warts, respectively, and types 6
(HPV) among pregnant women raise the possibility of viral and 11 are the most common agents of venereal warts (condy-
influences. _gr loma acuminatum) and laryngeal polyps. Types 6, 11, 16, 18, 31,



CHAPTER 1: Epidemiologyof GynecologicCance_ 15

33, 35, 39, 41 through 45, and 51 through 56 are known to Cigarette Smoking
infect genital epithelia, with types 6, 11, 16, and 18 being the
most prevalent, ns In recent years, cigarette smoking has emerged as an important

Laboratory evidence for the oncogenic potential of HPV etiologic factor for cervical cancer.242Different types of epi-
types is more compelling than the available epidemiologic data. _s0 demiologic investigations have demonstrated excess risks of both
The similarity in microscopic appearance between mild dysplasia preinvasive and invasive cervical abnormalities among smokers.
and HPV infection led to the discovery by electron microscopy Although initially the relationship was thought to reflect the in-
and immunocytochemistry of HPV in neoplastic cervical tis- fluence of correlated risk factors, such as sexual behavior, inves-
sues. '_sHowever, these techniques are relatively insensitive and, tigations that were able to control for a variety of extraneous
because serologic techniques are not generally available to permit factors found associations with smoking to persist. _,'9,_32,2°_In
an assessment of past exposure to relevant types of HPV, it was most studies, the excess risks for smokers have been around
not until the application of DNA hybridization methods that the 2-fold, with the highest risks generally observed for long-term or
frequent presence of venereal HPV infection among cervical neo- high-intensity smokers. In several studies, the smoking relation-
plasia patients was fully recognized. Most squamous cervical car- ship was restricted to current smokers, suggesting the possibility
cinomas and adenocarcinomas tested have been found to contain of a late-stage effect. Smoking effects appear to be restricted to

HPV, mainly types 16 and 18, and the same types are also found squamous cell tumors, with no relationship observed for the rarer
in cancer metastases. ,27Most preinvasive lesions also contain occurrences ofadenocarcinomaor adenosquamous cancer, s_Sup-
HPV, but the distribution of types is quite varied, suggesting porting a biologic mechanism for the smoking association are
that HPV type may be a factor differentiating low-risk from studies that have demonstrated high levels of smoke-derived
high-risk lesions._2_._4_ nicotine and cotinine in the cervical mucus of smokers, although

Only recentlyhave analyticepidemiologic investigations been the immunosuppressive effectsof smoking should also be consid-
undertaken to estimate the relative risk of cervical neoplasia as- ered, particularly in enhancing the effects of infectious agents,
sociated with HPV infection, with adjustment for known risk including HPV. _3,_93
factors. One small study found no association between HPV 16

detection and risk of cervical cancer after adjustment for age.'_,_ Contraceptive MethodsHowever, a large investigation showed a relative risk of 9.1 as-
sociated with detection of high levels of HPV types 16 and 18 Although initial studies examining the relationship of oral con-
by filter in situ hybridization after controlling for the effects of traceptive use to cervical risk were reassuring, recent investiga-
age, sexual variables, parity, interval since last Pap smear, and tions have raised concern, particularly for long-term users. Issues
education. _79 of study design and analysis, however, are complex, generating

Although the statistical association of HPV detection and questions about confounding factors, especially sexual behav-
cervical neoplasia appears firm, some contradictory epidemio- ior. _TsEven after considering correlated effects, most studies
logic data exist. In regional comparisons, reported HPV preva- show some evidence of an increased risk, rising to approximately
lence rates have not corresponded well with cervical cancer inci- twofold for users of 5 or more years._7,28-2'_In several studies,
dence. _,n_The epidemiology of HPV infection has not been higher risks have been observed for adenocarcinomas, in line
related in a convincing fashion to established sexual risk factors with descriptive surveys showing increasing rates of this cell type
for cervical cancer, most notably the number of lifetime sexual among young women. 2s._2.4_,_9_
parmers. _7_,_23Moreover, long-term prospective data on the In a number of studies, users of barrier methods of contra-
carcinogenic risk of HPV infection are lacking. Only one small ception have been shown to be at low risk of cervical cancer, pre-
prospective study linking HPV presence and type to the pro- sumably because of reduced exposure to infectious agents? _,'s2,_3
gression of cervical intraepithelial neoplasia lesions has been It has also been suggested that part of the protection associated
reported. _ Large follow-up studies of cytologically normal with diaphragm use may reflect concurrent use of spermicides,
women, with HPV testing at enrollment, are now underway in which have antiviral properties, to2
several countries, but this will require years to yield reliable risk
estimates.

Other infections may play independent or supporting etio- Dietary Factors
logic roles.2Chlamydia has been suspected, based on case-control Risk of cervical cancer may be influenced by a variety of micro-
comparisons of serology and of chlamydia-associated changes nutrients. Two case-control studies, one in New York State and
seen on stored cervical smears.3,_92Additional infections that the other in Italy, suggested a protective effect of vegetables and
have been studied include syphilis, gonorrhea, cytomegalovirus, fruits rich in carotenoids, with no apparent effect of animal foods
Epstein-Barr virus, and bacterial vaginosis. No consistent asso- containing preformed vitamin A, although both studies had
ciation with cervical cancer risk has been observed for any of rather limited dietary data. _s,_s_Two U.S. case-control studies
these agents. However, one investigation found an increased with more detailed dietary data have confirmed an association
risk of cervical cancer with multiple, concurrent infections._ between dietary factors and cervical cancer risk, having found
Most recently, infection with human immunodeficiency virus reduced risks associated with high dietary intake of carotenes,
(HIV) has been correlated with the detection of HPV-related vitamin C, and vitamin E.2°_,_An Australian case-control study
cytologic changes, and it is possible that the study of HIV- of carcinoma in situ, using a comprehensive food frequentT in-
induced immunosuppression may clarify the interrelationships terview and plasma measurements, found a strong protective el-
of cell-mediated immunity, HPV infection, and cervical feet of plasma B-carotene, but no independent association with
neoplasia7 a either dietary vitamin A or carotenoids._ A similar inverse asso-



16 PART ONE: BasicScienceof GynecologicOncology

ciation with plasma B-carotene was reported in a British stud),, tion is that immunosuppression may play a role, because cervical
with the effect stronger for carcinoma in situ than for dysl?lasia/' cancer rates are elevated among immunosuppressed women, es-
The Australian study also showed reduced risk associated with l?eciallythose with renal transplants , who are prone to a varieD,
dietary vitamin C intake, in agreement with two investigations in of genital infections, including HPV and HSV. ,0_,198However,
New York City. In one of these studies, vitamin C was measured the excess cases have mainly involved in situ carcinomas, and
through 3-day food records, and in the other, the effect was as- their evaluation is complicated by close medical surveillance and
sessed by plasma measurements of vitamin C levels,js',227The difficulties in obtaining reliable expected values. Nonetheless,
most recent investigation, a large multicenter U.S. case-control from animal studies there is reason to suspect that immunologic
study, found no association between risk and carotenoids, vita- factors may be important, because infection with various HPV
min A, or vitamin C levels,as estimated through information on wpes (e.g., Shope papillomavirus in rabbits) is related to immune
consumption of 75 food items.2"8Furthermore, risk was not af- status. These viruses are antigenic, subject to immunologic de-
fected by increased consumption of vegetables, dark green vege- struction, and their occurrence is influenced by the immunologic
tables, dark yellow-orange vegetables, fruits, or legumes. Further competence of the host. An association has been reported be-
investigations are needed to clarify the role of diet in the devel- tween the presence of HPV types 16 and 18 and a reduction in
ol?ment of cervical cancer. Langerhans' cells, the local immunocompetent cells in the cervi-

Folate deficiencyhas also been suggested asa cervical cancer cal epithelium. Thus, immunologic suscel?tibility should receive
risk factor on the basis of megaloblastic features in cervical cells greater attention along with the roleof HPV andother viruses._98
of oral contraceptiveusers and findings that folate supplementa-
tion among oral contraceptiveuserswith cervicaldysplasia leads

to marked cellular improvement.3_a3_However, el?idemiologic Carcinogenesis
studies employing dietary questionnaires have shown similar in-
takes of folate or folate-rich foods among women with invasive The consistent and dominant role of sexual factors in the etiolo_,
disease or in situ cervical cancer compared with controls. 36=_8,2_ of cervical cancer has firmly implicated a venereally transmitted
The hypothesis deserves further attention, particularly with re- agent as the primary causal factor (Table 1-3). Because there
spect to a possible explanation for the effects of l?arityon cervical is substantial evidence implicating HPV as these agents, most
cancer. Pregnancy is associated with a depletion of maternal fo- speculation over mechanisms of carcinogenesis revolve around
late stores, the natural history of infection with these viruses. Most of what

we know about these mechanisms derives from laboratory rather
than epidemiologie evidence.

HOKt Fa, cto_ HPV has been shown to transform human cell lines in cul-

There is some suggestion that familial factors may play an etio- ture and to cause growth abnormalities that simulate early cervi-
cal intraepithelial neoplasia. HPV DNA, although found in anlogic role in cervical cancer."s Whether this tendency reflects en-

vironmental or genetic factors is unresolved. A further observa- el?isomal (nonintegrated) form in early cervical lesions, is often
found integrated into the cellular genome in cervical cancers and
derived cancer cell lines; integration may therefore play a role
in progression and maintenance of neoplasia. Protein products
of HPV genes have been identified that interact with growth-TABLE 1-3.

Risk Factors for Cervical Cancer regulator processes of the human cell, providing a possible mecha-
nism for an HPV oncogenic effect.'_

Estimated The potential for malignant transformation of papilloma-
Relative virus-induced lesions has long been recognized. Cotton-tailed

FactorsInfluencing Risk Risk* rabbit papillomavirus causes skin cancers in conjunction with
exposure to coal tar, and bovine papillomavirus causes alimen-Older ages 2
tar), tract cancers in cows ingesting the cocarcinogen bracken

Residencyin certainpartsof LatinAmerica,Asia fern. In the rare genetic disorder of epidermodysplasia verruci-
or Africa 2-6 formis, patients develop multiple HPV-induced cutaneous warts
Lowerlevelsof educationor income 2-3 that are prone to squamous cell carcinomas, especially in sun-
Black,Hispanic,orAmericanIndian 2 exposed areas. Human venereal condylomas can similarly, al-
Multiparity 2-4 though rarely, undergo malignant change. TM In the cervix, the
Earlyagesat firstsexualintercourse 2-4 pathologic changes associated with HPV infection, called con-
Multiplesexualpartners 2-5 dylomatous or koilocytotic atypia, blend without clear distinc-
Previousepisodesof sexuallytransmitteddiseases, tion into the appearance of mild dysplasia.*S6
especiallygenitalherpesandwarts 2-10 The complex natural history of cervical cancer imposes sub-
Long-termsmoking 2-4 stantial difficulties on human investigations, including definition

i:' Long-termoralcontraceptiveuse 1.5-2 of disease; opportuni_ for bias in ascertainment of disease,
Noprior regularPapsmearscreening 2-6 which is linked to medical care, social class, and other risk factors;

and the influence of screening and treatment for various l?recur-Diets lowin carotene,vitaminC 2-3
sor conditions. Additional difficulties are caused by the interre-

*Relativerisksdepend on the study and r_eerentgroup employed, lationships among the risk factors for the disease. The high de-
gree of correlation between number of sexualpartners, age at first
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coitus, infection with various sexually transmitted diseases, use of 10% to 15% of women with cancer of the vulva have a second
oral contraceptives, cigarette smoking, socioeconomic status, nu- primary, lesion of the cervix. If the multiple primaries are not
trition, and screening practices conspire to confound our ability diagnosed simultaneously, cancer of the cervix usually precedes
to identify independent risk factors, cancer of the vulva. Many patients with vulvar cancer have mul-

Studies of the role of HPV in this process have been fur- tifocal genital lesions, commonly including a mixture of acumi-
ther complicated by substantial problems associated with the natum condyloma planum and intraepithelial neoplasia. They
measurement of relevant exposures. Although it is clear that may also have similar changes at other anogenital sites, including
most biopsy specimens of cervical neoplasia contain HPV, it has the vagina, cervix, and perianal region.'_._4,"
proven difficult to determine the corresponding prevalence of It has been reported, however, that the incidence for carci-
HPV in women without cervical abnormalities. For them, only noma in situ of the vulva generally peaks at older ages, but the
noninvasive cell sampling methods, such as swabs, scrapes, and highest rates for in situ carcinoma of the cervix occur between 25
lavages, are indicated, and the prevalence estimates may vary and 35 years of age. Invasive carcinomas of the vulva occur later
due to anatomic and quantitative differences in cell sampling. 22' than invasivecarcinomas of the cervix, and the rates for invasive
Moreover, the presence or detectability of HPV among infected carcinomas of the vulva also do not increase as rapidly in the
women, although poorly understood, is known with reasonable younger ages as the rates for carcinomas of the cervix. Using data
certainty to be intermittent, with single cross-sectional screen- from the Third National Cancer Survey, it was determined that
ings underestimating HPV prevalence in controls and cases._ 48% of the casesof invasivecarcinoma of the cervix were diag-
Regardless of cell sampling technique, the choice of DNA hy- nosed in women younger than 50 )rearsof age, but only 15% of
bridization methods may strongly influence the results, and the invasive vulvar cancers were diagnosed in women younger than
various methods in common use have not been adequately stan- 50 years of age._ These differences may reflect that the response
dardized, 2s,_2 The true prevalence of HPV infection is still of the cervix and vulva to the same carcinogenic stimulus varies
undefined, especially in normal women. Single cross-sectional with age and that the rate of response of the cervix is more rapid
estimates for cytologically normal women range from 1% to than that of response of the vulva. Furthermore, the vulva may
35%, with repeated measurements or the use of ultrasensitive be more responsive than the cervix to additional carcinogenic
DNA detection techniques, such as the polymerase chain reac- stimuli occurring at an older age.
tion (PCR), raising the estimates in certain studies to such a high
level that the role of HPV as a sufficient cause of cancer of the

cervix must be questioned. _" Sexual_ Social, and Reproductive Factors

As more epidemiologists turn their energies to these prob- A sexual cause has been postulated for vulvar carcinoma, with
lems and form interdisciplinary collaborations with clinical early studies showing serologic evidence of antibodies against
and laboratory researchers, information about papillomaviruses HSV-2 in vulvar cancer patients and identification of HSV-2 in
should clarify the relative roles of infection with various HPV vulvar tumor tissue. '_ More recently, interest has focused on the
types and the distinctions between exposure, latent infection, ac- role of HPV, because vulvar cancer is frequently associated with
tire infection, viral persistence and loss, and reinfection. These existing or preexisting condyloma acuminamm (genital warts),
are probably the only types of studies that can also address the and malignant transformation of vulvar warts has been docu-
relationship of risk associated with HPV infection to those asso- mented. _24,'°_Vulvar carcinomas have been found to contain an-

dated with other viruses, tobacco and other chemical carcino- tigens and DNA from HPV. These findings suggest an infectious
gens, hormones, and nutrients. Data on the likely multistage agent, but specificpatterns of risk have not been pursued.
nature of HPV-associated neoplasia are vital to a complete un- In one study, there appears to be a strong relationship be-
derstanding of cervical carcinogenesis and key to any attempts at tween the number of sexual partners and observed risk, with
primary prevention of this disease, women reporting fiveor more partners having two- to threefold

greater risk than for those with one or fewer partners. 29This fac-
tor largely explained crude associations of risk with early ages at

VULVAR _CF_XtL first intercourse.

Although the incidence of vulvar cancer was believed to be
Demographic Patterns inversely related to social class, results from one case-control

Carcinoma of the vulva is a rare genital neoplasm, with an aver- study indicated that control for sexual factors eliminated this
age annual age-adjusted incidence in allSEER areas during 1985 effect.29Suggestions that the risk of vulvar cancer is elevated
to 1987 of 1.5 per 100,000 women. Although vulvar cancer has among nulliparous women and those with late ages at first birth
been rioted in clinical series to occur frequently in blacks, recent were also not confirmed in this study.
incidence data do not support any substantial differences in inci-

dence by race. It occurs primarily in older women. Medical Factors
Cancers of the vulva occur significantly more frequently

among women with primary cancers of the cervix, and the two Vulvar carcinomas often arise within genital warts, but more spe-
diseases often occur simultaneously.z°_as_Approximately 15% to cific temporal associations between the two remain unclear. Sev-
20% of women with vulvar cancer have a second primary cancer eral studies have suggested that a history of vulvar warts is asso-

i occurring simultaneously or nonsimultaneously in the cervix, va- ciated with an elevated risk of vulvar cancer, with the relative
i gina, or anogenital area. A particularly high correlation exists be- excess risks ranging from 15- to 23-fold. 29`ssIn one study, a par-

!. tween vulvar cancer and carcinoma of the cervix, and as many as ticularly high risk was associated with multiple episodes ofgeni-
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tal warts, possibly reflecting poor immunologic response among Risk Factors
thesewomen. 29

Vaginal cancer occurs primarily among older women. Vaginal
cancer has been reported to be rare in Jews, but no studies with

Other Risk Factors proper control groups have tested this impression. Similarly, sug-
Several studies have shown an elevated risk of vulvar cancer as- gestions that the cancer correlates with marital status and parity

sociated with cigarette smoking.29,"2_'_In one study, elevations are hard to interpret without appropriate comparison groups. "s
in risk were limited to current smokers, consistent with smoking Few etiologic studies of this cancer have been conducted,
acting as a late-stage carcinogen or promoter. 129Smokers with a and most clues for this cancer derive from clinicalstudies. Among

factors that have been suggested, trauma to the vagina has re-history of genital warts are at especiallyhigh risk, possibly sup-
ceived the most attention. Injury to the vagina from wearing ringporting suggestions by zur Hausen TM that the effects of HPV

depend on the presence of cofactors. Given that smoking has pessaries (i.e., to support the uterus or rectum or as a contracep-
been linked with immune alterations and that HPV is more corn- tive device) has been mentioned as a possible cause of vaginal

mort in immunosuppressed patients, further attention to the role carcinoma.'9' Other suggested agents are chronic leukorrhea, leu-
of immune factors in vulvar cancer appears warranted, koplakia, chronic vaginitis, intercourse, trauma from childbirth,

Severalclinical studies have suggested that vulvar cancer may late menopause, masturbation, heavy body build, exposure to
be elevated among women with diabetes, obesity, or hyperten- chemicals in the vagina, douching, and viruses. _s The one case-
sion, but this has not been confirmed in the one epidemiologic control study of vaginal cancer, based on relatively few cases
study assessing these factors. 29An excess risk of vulvar cancer (n = 41), found associations of risk with low socioeconomic
among users of oral contraceptives was found in one study, but status, histories of genital warts or other genital irritations, and
not in another. 29,_ previous abnormal Pap smears.3°Women who had previous hys-

terectomies were at high risk, consistent with several clinical ob-
servations, but in contrast to one analytic study, in which cases

Ca_'ci_gene$is with vaginal cancer were matched with controls on history of

The lack of extensive studies of this malignancy precludes any previous dysplasia or neoplasia of the cervix.1_,'°°,2'6
detailed discussion of the probable mechanisms of human carci- Vaginal cancer is frequently found as a synchronous or a
nogenesis. The multicentric nature of the disease; its association metachronous neoplasm with cervical cancer. _8_This has led to
with cervical, vaginal, and perianal malignancies; and several risk the suggestion that there may be shared etiologic features be-
factors common to it and cervical cancer suggest that the etio- tween vaginal and cervical cancers. There have been reports of
logic mechanisms for vulvar and cervical cancer may be similar, the coexistence ofcondylomatous lesions with vaginal cancer and
The cervix and vulva are covered by a Squamous cell epithelium the existence of human papillomavirus antigens or DNA in vagi-
with a common embryologic origin from the cloacogenic mem- nal cancer tissue._6_
brane. These similarities have led to the theory that the entire
lower genital tract responds to various carcinogens as a single
tissue field, resulting in a relatively high proportion of multicen- Dietbylstilbestrol and Clear Cell
tric squamous carcinomas.J_ Adenocarcinomas

In 1971, 7 patients with clear cell carcinoma of the vagina and
VAGINAL _CF_,R 1 patient with the closely related endometrioid carcinoma were

reported from Boston among women whose ages ranged from

Demographic Patterns lS to 22 years.99The mothers of 7 of the 8 women had taken
DES during the first trimester of pregnancy. None of the moth-

Cancer of the vagina is rare, with an average annual age-adjusted ers of 32 matched controls had taken DES. The relationship be-
incidence of 0.7 per 100,000 women in the SEER areas for the tween DES exposure in utero and adenocarcinoma of the vagina
period from 1985 to 1987. The incidence is approximately three was soon confirmed in New York State, and a similar association
times higher for blacks than for whites, but the reasons for the was observed at the Mayo Clinic.8_._ Since then, a registry of
discrepancy are unknown. About 1000 new cases and 350 deaths clear cell cancer of the vagina and cervix has been established,
from vaginal cancer occur each year in the United States. The and many more cases have been reported2 s Among these pa-
average 5-year survival rate is 46% for whites. Seventy-five per- tients, about twice as many have clear celladenocarcinoma of the
cent of vaginal cancers are squamous cell carcinomas, and they vagina as have clear celladenocarcinoma of the cervix.

t usually occur in the upper part of the vagina. Data from the Adenocarcinoma Registry revealed that ap-
Vaginal cancer is primarily a disease of older women, with proximately 65% of the patients had documented prenatal ex-

almost 60% occurring among women 60 years or older. In the posure to DES or to the chemically related compounds dienestrol
past, carcinoma of the vagina was only rarely reported in infants or hexestrol. Most patients are diagnosed between 14 and 23
and children but, beginning in the late 1960s, cases of clear cell years of age, with a peak at 19 years. This relatively narrow age
adenocarcinoma of the vagina, an uncommon cancer in any age range suggests that, in addition to DES exposure, some factors
group, began to be observed with much greater frequency than associated with the onset of puberty are necessary for the devel-
expected among women between 15 to 22 years of age. Most of opment of the cancer. It is not yet known whether cases will
these cases have been related to prenatal exposure to diethylstil- occur at later ages as the exposed cohort becomes older. It has
bestrol (DES). been estimated that the risk of developing clear cell adenocarci-
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noma of the vagina and cervix before 24 years of age isbetween higher in Asian and African countries, but the true extent of dif-
0.14 and 1.4 per 1000 DES-exposed daughters, ference from Western rates is difficult to decipher because of

In all but one of the Registry cases, the treatment had begun variations in reporting practices. One incidence survey in the
before the 18th week of gestation, with the relative risk being United States showed that, even after adjustment for age and
highest for those whose mothers began DES before the 12th birth distribution effects, blacks had a 2.1-fold greater risk and
week of pregnancy. In addition, higher risks were observed for other nonwhite races had a 1.8-fold greater risk than whites. 26
DES daughters born in the fall (winter conceptions). Maternal An association between blood group A and choriocarci-
history of at least one prior spontaneous abortion was also linked noma has been found in two studies, and the combination of
with high risk, raising the possibility that an inherited genetic mother's group A and father's group O was considerably higher
predisposing factor may play a role in some cases, than expected (10.4-fold risk). _0.,,_9Blood groups A and AB

were associated with elevated risks of hydatidiform mole in one
study, although blood group was not predictive of risk in two

Carcinogenesis others._Ss,'70,2'7These findings may support a role for genetic fac-
tors or immunologic factors related to the histocompatibility ofEven less is known about risk factors for the form of vaginal can-

cer in the elderly than is known for vulvar cancer, making any maternal and trophoblastic tissues.
discussion of mechanisms of carcinogenesis totally speculative.

However, it appears from limited data that further attention Menstrual and Reproductive Factors
should focus on the role of sexually transmitted agents, specifi-
cally the human papillomaviruses. In several studies that have adjusted for the effects of late mater-

The rare occurrence of vaginal adenocarcinoma in young nal age, parous women have remained at a substantially reduced
risk of hydatidiform mole compared with nulliparous women,women is essentially an iatrogenic disease related to in utero

exposure to DES and other estrogens. Specific suggested mech- with some evidence of further reductions in risk with multiple
anisms of carcinogenesis focus on the retention of nests of births, ssas_._7_Several studies found an increased risk associated
abnormal cells of miillerian duct origin, which after stimula- with the occurrence of a prior spontaneous abortion, although
tion by endogenous hormones during puberty are promoted into this was not consistently observed) s.'37.'_s,'72An increased risk of
adenocarcinomas, hydatidiform mole was associated with induced abortions, al-

though information was not available on reasons for the termi-
nations. 3sA history of infertility has also been suggested as a risk

MALIGNANT factor for gestational trophoblastic disease, although not con-

TROPHOBLASTIC DISEASE firmed in all studies.3s.'37,'s8In one study, Chinese patients re-
porting use of herbal medicines during the first trimester of a

Demographic Patterns previous pregnancy were at elevated risk._sThis is of interest be-
cause laboratory findings indicate that choriocarcinoma can be

Choriocarcinoma is a rare malignancy in the United States, with induced in monkeys by exposure to ethylnitrosourea. _s'
a recent incidence in all SEER areas of 0.2 per 100,000 women, Low body mass index, unrelated to dieting or exercise, has
or approximately 1 per 22,623 live births. _6Hydatidiform mole been reported as a risk factor for choriocarcinoma in one study,s8
occurs about once in every 1000 pregnancies, and approximately Patients also had later onset of menarche and lighter menstrual
1 of 6 occurrences results in invasivecomplications. Trophoblas- periods than controls, possibly reflecting lower estrogen levels.
tic diseases have been reported to be more common in certain
parts of the world, although part of the differences may be due
to a variety of selection biases) 4The epidemiologic study ofcho- F_oge_ Hogwlone$

riocarcinoma has been complicated by its relative infrequency. Several studies have found an increased risk of trophoblastic dis-
Most studies have therefore focused on defining risk factors eases associated with long-term use of oral contraceptives. _s.3s,ts7
for hydatidiform or invasive mole, and it is uncertain the ex- Two other case-control studies, however, found no influence of
tent to which these findings can be extrapolated to malignant oral contraceptives on risk. _sT._s_Others have suggested that oral
trophoblastic disease, including invasive hydatidiform mole and contraceptives may increase the risk of malignant sequelae after
choriocarcinoma, mole evacuation through a tumor-stimulating effect.2's,2'_In one

study, this effect was restricted to users of high-dose estrogens,
although in others, there were no effects of the pill on postmolar

Host Factors complications. ,8.57.,_o._

Apart from a history of hydatidiform mole, the most clearly es-

tablished risk factor for choriocarcinoma and for hydatidiform Other Risk Factors
mole is late maternal age. A Singapore study observed a 24-fold
increased incidence for women older than 45, compared with Late paternal age was suggested to increase the risk of tro-
those between 20 and 39 years; this incidence among older phoblastic diseases, but other investigations failed to confirm
women translated into a rate of one case of choriocarcinoma for this?s,_3S,lSSCigarette smoking has also been linked with the oc-
every 185 live births? t7 currence of trophoblastic disease. '3_ One study suggested that

There also appear to be racial differences in the incidence of low carotene intake affected the risk of hydatidiform mole, but
malignant trophoblastic disease. Rates appear to be considerably no specificdietary associations were observed in another study. _,ss
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Carcinogenesis investigators are actively pursuing the development of vaccines.
Basic laboratoqr, clinical, and epidemiologic research is neededAlthough a genetic role in the development ofhydatidiform mole to effect any of these propositions.

is now certain, almost nothing is known about genoWpes that Many believe that more is known about the cause of endo-
are precursors to hydatidiform mole or environmental factors
that may increase the risk of defective ova. Except for the possible metrial carcinoma than for almost an), other tumor. A unifiedtheory, of how all risk factors may operate through a final corn-
role of oral contraceptives, we are also ignorant of environmental mon estrogenic pathway is popular and well supported. AI-
factors that may act as promoters of choriocarcinoma after hv- though interesting to those studying carcinogenesis, is a woman's
datidiform mole. hormonal milieu subject to favorable modification at a practical

The trophoblast plays an active role in pregnancy, including level? Perhaps more so than is realized. There is substantial
metabolizing and detoxifying xenobiotic substances, regulating evidence that elimination of obesity and a reduction in fat in
nutrient and waste product transfer, synthesizing steroid and
protein hormones, and controlling the immune response of the the diet, two interventions actively promoted for other reasons,should also reduce endometrial cancer risk. After the epidemic of
maternofetal unit. Injury to the trophoblast can occur in preg- endometrial cancer due to estrogen replacement therapy, changes
nancy as a result of environmental exposure (e.g., hea_T metals in management of menopause occurred, resulting in a marked
and polycyclic hydrocarbons), resulting in the breakdown oftro- decline in the rates of endometrial cancer. More care is devoted
phoblastic processes. When the trophoblast malfunctions, muta-
genie, teratogenic, fetotoxic, and carcinogenic compounds gain to identifying women who truly need estrogen therapy; treat-
access to the developing embryo, causing injury and death. The ment of menopausal symptoms is for a much shorter period of• time; use of cyclicprogestin in combination with estrogen is ad-
genotype of hydatidiform mole results in a trophoblast that real- vised if indicated; and regular endometrial sampling is frequentlyfunctions, and exposure to certain environmental agents dur-
ing the molar pregnancy may promote choriocarcinoma. Before practiced for long-term estrogen users•
implantation, the trophoblast forms most of the embryonic tis- Although past alterations in patient management led to a
sue, which already metabolizes environmental agents. Evcn pre- decline in endometrial cancer, current events make future pat-

terns less clear. There is growing enthusiasm for long-term treat-
implanted moles, with their impaired metabolic capabilities, ment of large segments of the population of menopausal women
may increase the toxicity of environmental agents and promote with hormones to prevent osteoporosis and heart disease. If this
carcinogenesis, trend continues, much more attention must be given to control-

ling endometrial cancer risk. On the other hand, current patterns
of use of oral contraceptives could lead to reductions in endo-

CO_AR'] ¢" metrial cancer rates in the general population. The impact of
widespread oral contraceptive use by young women on their en-

The goal of medical practice is the reduction of morbidity and dometrial cancer risk when the), reach the high-risk age group
mortality. For many diseases, the focus has turned to the ultimate tbr this tumor isnot well studied. However, if it is anywhere near
aim of prevention. Unfortunatel); this has rarely been possible the reduced risk seen at young ages, the resulting reduction in
for malignancy, and the practitioner ofoncology has been tbrced endometrial cancer overall could be substantial.
to deal with measures that prevent or delay mortality and those With further research, it is also possible that pharmacologic
that minimize cancer-related morbidly. Discussion of these mea- interventions aimed specificallyat groups with high risk of en-
sures occupies almost all of this text. More attention cannot be dometrial cancer due to endogenous normal factors could be ius-
given to primary prevention because of the paucity of knowledge tiffed. More must be learned about the associations of risk for
about the causes of most malignancies. A correlation between endometrial cancer and the quantitative levels of estrogens and
identification of etiologic factors and possibilities for prevention other hormones and their relative proportions. Once these fac-
is reasonable and well illustrated for tobacco- and alcohol-related tors are known, it is possible that women with polycystic ovarian
tumors and for those associated with radiation, occupational, and disease, diabetes, morbid obesity, or other predisposing condi-
specificdrug exposures, tions could be evaluated and that those with substantially un-

If there is a strong link between etiology and prospects for favorable hormone profiles could be appropriately treated.
prevention, gynecologic cancers are the category of malignancies Although asubstantial amount has been learned about ovar-
most amenable to preventive approaches. Prospects are perhaps ian cancer risks, the prospects for meaningful preventive mea-
best for cervical cancer. For some time, secondary prevention in sures aimed at this tumor are probably worse than for the other
the form of screening for pathologic precursors of invasive dis- gynecologic malignancies. Although several ovarian cancer fac-
ease has been the hallmark of the public health approach to this tors seem to indict o_aalatora,activitw as a common pathway to
malignancy. Preventive action, focused first on carcinoma in situ increased risk, the mechanism by which this occurs is unknown.

and then on the more severe forms of dysplasia, have been asso- Even if some of the hypothesizeci mechanisms prove correct (e.g.,
ciated with marked declines in mortality. Ifa central role for type- levels of circulating gonadotrophins), it is unclear how reason-
specificHPV infection modified by a variety of cofactors proves able any interventions may be. However, if the long-term effect
to be the correct model for this disease, many preventive oppor- of oral contraceptive use on ovariancancer risk is similar to its
tunities should follow, short-term effect, a substantial decline in ovarian cancer rates

Knowledge of when and how infection and other factors should result from pill use patterns of the past 30 ),ears,Another
operate in the natural history of the disease could revolutionize reason for the limited prospects for prevention is that for several
screening strategies. The form of treatment could also be revo- risk factors (e.g., protection associated with hysterectomy), no
lutionized from ablation of cells to antiviral therapies. Moreover, credible mechanism has been suggested. The associations prom-
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